[Second Edition.] 




PATENT SPECIFICATION 

Convention Date (Austria): Oct. 13, 1923. 223,232 
Application Date (in United Kingdom): Oct. 7, 1924. No. 23,718 j24. 
Complete Specification Accepted : Oct 1, 1925. - 
COMPLETE SPECIFICATION. 

Improvements in Steam Boiler Furnaces. 



I, Theodob Lajtgkk, of XIX, Skver- 
ingerstrasse 86, Vienna, Austria., 
Engineer, a citizen of the Bepu'blic of 
Austria, do hereby declare the nature of 
- 5 this invention and in what manner the 
"same is to be performed, bo bei particu- 
larly described and ascertained in and by 
the following statement: — 

Furnaces are already known in, which, 

10 for preventing the formation of smoke, 
steam-jets somewhat in the shape of a 
fan are directed over the fuel so as to 
come into contact with the wall opposite 
the fire-door (the tube plate, in the case 

15 of locomotives) or with the sid'ei wall. At 
these places the said steam-jets prevent 
the rising of heating gases and facilitate! 
the combustion of the same by means of 
■the overgrate blast supplied to the steam- 

20 jets. The steam-jets also prevent rising 
of the heating gases or the direct heat- 
ing of the walls with which they eom© 
into contact and thus reduce the air- 
passage or process of combustion at the 

■25 parts of the grate adjacent to these walls. 
A zone of a particularly high tempera- 
ture remains in the fire-box below these 
steam-jets so .that the fuel disposed 
further down is transformed into clinker. 

30 Further it is already known to pass, steam 
over the entire length and width of the 
grate through perforated hollow members 
located above the fire-door, in order " to 
produce water-gas and burn the same 

35 'in. the fice-box. The steam-jets thus 
hinder the passagei of air through the 
entire grate. - 

The present invention has for its object 
an improved method of .applying the 

40 steam-jets hy which it is possible, fh'shly 
to render possible the most economical 
positioning of the- fuel in order to utilise 
more effectively the greater oart of the 
fuel disposed near the walls and to 

45 simplify and facilitate stolon <r, svnd 
secondly to pass over and forci^ against 
nil the hcatinc surfaces the arenerotpd 
. \ Price 1/-]. 



heating gases and force the latter to 
travel a long way through the fire-box 
lurinf >t 1 i *. tra\ 1 th Ik itinp gases are I 
i mi l..pr;t 1 ( npli t h aid smoke- 
lessly and give up their heat before 
reaching 'the heating channels or fire- 
tubes; and thirdly the formation of a hot 
zon© in the fire-box, which transforms i 
the fuel into clinker, is rendered 
impossible. 

The heating gases produced in the part 
of the grate-area which is in the shape of 
a triangle: (the base of which is adjae:?nt • 
to the tube-plate and extends practically 
over the entire width and the sides of 
which <i" inclined n in illy with 
respect to the longitudinal middle and 
terminate near the door wall) .are badly 
utilised because the greater part of the 
said gaseis pass out of the. fire-box without 
•coming into contact with the side walls 
and door-wall which act as cooling means. 

By the present invention this disad- 
vantage is overcome because the air- 
draught is reduced in the insufficiently 
used middle part of the grate while the 
heating- gases, produced at the other parts 
of the grate, which parts are disposed 
nearer to the walls, are brought more 
efficiently into contact with the walls so 
that owing to the reduced combustion in 
the middle portion of the grate-area the 
reduced fuel consumption' results in a. 
saving of fuel. 

According to the present invention, a 
steam-distributing device is provided 
which is furnished with nozzle-shaped 
openings which are: arranged in such a. 
manner that their lines of direction uni- 
formly diverge from the top and laterally 
and do not intersect each other, so that 
they meet the fuel-surface in a plane 
extending from one comer to the other 
corner of the tube-plate (opposite wall 
in case of ordinary boilers md gi < « 
in the ease of a boiler with a number of 
doors) and are gradually reduced towards 



the middle of the furnace-door and 
terminate between the tube-plate and 
door-wall, the nozzle-shaped openings in. 
the steam-distributing device 1 being dis- 

5 tributed over ia surface which is sym- 
metrically reduced towards the bottom of 
the said device. Further, the steam 
chest is provided with a fitment in com- 
munication with the casing through 

d which steam is supplied to the steam, dis- 
tributor, the said fitment being provided 
with a passage which admits of more 
than the quantity of steam required for 
cooling the steam distributor passing to 

5 the said easing which is provided with a 
restricted passage in order to permit at 
all times of a minimum supply of steam 
to the steam distributor so as to prevent 
overheating thereof 

) In order that the invention may be 
dearly understood and readily carried 
into effect, reference is made to the 
accompanying drawings in which: — 
Figure 1 is a vertical section through 

! the fire-box. 

Figure 2 is a- sectional plan shewing 
the distribution of the .steam-jets over the 
grate-area in a boiler having one door. 
Figure S is a sectional plan shewing 

) the distribution of the steam-jets over the 
grate-area in a boiler having two doors-. 

Figures 4 and 5 shew a view of the 
steam-distributor with different, arrange- 
ments of perforations." 

i . Figure 6 shews in section a fitment for 
attachment to the outer, end of the steam- 
distributor-pipe. 

" Figure 7 shews a vertical longitudinal 
section through the furnace and also the 
• arrangement for the distributiori. of the: 
steam. . _ . "'. 

'_ Figure 8 shews a detail relating to the 
icooling of the steam-distributor. 

Figure 9 shews a detail relating to the 
feed for the steam-distributor. 

Figure 10 shews a detail relating to. a 
guide plate. 

Figure 11 shews a further construc- 
tional form of the steam-distributor. 
. According to the invention <a,^ steam- 
distributing device D /Figures 1 to .8) . of 
novel construction is arranged inside the 
fire-box. As shewn . in Figures 4 and 5, 
the steam-diseharge-holes of the distri- 
buting device are arranged side by side 
and underneath each other in horizontal 
rows in such manner that from the top to 
the bottom row the number, of holes in 
each row is reduced by one hole and the 
holes, of one . row are stagsre ! v b 
respect to the holes in the adjacent row 
or rows; they are preferablv disposed 
< ent rally of the two holes in the adjacent 
upper and lower rows. Thus the connect- 



ing lines of the outside holes form a tad- 65 
angle (Figure 4) or a trapezium (Figure 
5) the horizontal base lines of the tri- 
angle and trapezium being disposed at 
the top while the apex and the lower and 
shorter side of the trapezium are situated 70 
at the bottom. 

As shewn in Figures 1 to 3, the lines 
of direction of the jets from the nozzle- 
shaped holes in I> diverge uniformly 
downwardly as well as laterally and do 75 
not intersect each other. The jets 1 and 
3 (Figure 2) or 1, 3, 7 and likewise the 
jets jl and 9 (Figure 3) are dineieted 
approximately towards the corners of the 
tube-plate or towards the corners of the 80 
grate-area (in case of fire-chambers 
having a number of doors)," the lowest 
jets 6 (Figure 2) or 6 and 12 (Figure 3) 
passing into the middle of the grate 
between the tube-plate and door-wall. 85 
Therefor© the lines of direction of the 
nozzle-shaped holes meet the fuel at areas 
which taper off symmetrically from the 
tube-plate towards the middle of the) door- 
opening. In order to attain this object 90 
it is essential that the grate-area- over 
which the steam is distributed should 
correspond more or less in shape (see 
Figures 2 and 3) to that of the area over 
which the steam is distributed. 95 

The steam-distributing device . D is 
attached to a steam-pipe 1 15 (Figure 7) 
which, in the construction illustrated is 
in communication with a casing 13 
(Figures 1. and 7) disposed at the outside 100 
above the fire-door opening. As. shewn 
in Figure 8 three steam-pipes are attached 
to or branch-off the casing 13 in order to 
discharge steam into, the steam-distribut- 
ing device, the pipe 21 being in communi- 105 
cation with the steam-chest of the loco- 
motive. The pipe 20 leads from the 
auxiliary blower of the- locomotive and a 
pipe 17 frbm the steam-chest of the steam 
boiler. . .Non-return valves. 18 and 10 110 
(Figure 8) are arranged in the casing 13 
behind the inlet openings, to the pipes 20 
and 21, so that steam cannot pass from 
the steam-chest into the auxiliary blower . . 
or viae veisa. . The valve-balls rest on 115 
conicaJly shaped valve seats and the bores 
of . the valves form the . valve- chambers 
while the screw-plugs. 22 and 23 of the 
valve-casing also forms and act as adjust- 
able means for limiting, the lift . of the 120 
valve-balls. . In . order to maintain a 
minimum supply of steam so that the 
steam-distributing .device cannot bum out 
in case the regulator of the .locomotive or , 
of the auxiliary blower is in the open. 125 
position, the. downward motion of the 
adjustable screw-plugs is limited for 
instance by nuts 24, 25 on the said plugs 
22, and 23 or by shouldered parts as 



shewn on the said plugs so that, a mini- 
mum lift of the balls is ensured. 

Thei •arrangement .according to the 
present invention operates in the follow- 
5 ing manner: — 

When the regulator of the locomotive 
or the auxiliary blower is open, steam 
passes .automatically to the steam-distri- 
buting . detviee and the outflowing steam- 
10 jets form a steam-body substantially in 
the shape of a three-sided pyramid, whosei 
substantially three-sided base is disposed 
above the middle of the grate -as indicated 
in dotted lines in Figures 2 and 3. The 
16 corner or outside jets are slightly drawn 
inwardly by the inner jets. The dia- 
meters of the holes in D is suoh and the 
steam supply to the steam-distributing 
dervice is regulated by the adjustable 
20 screw-plugs 22 and 23 (Figure 8) in such 
manner that the steam-body, before 
reaching the fuel, is held suspended by 
the gaseous current rising therefrom, so 
that the gases generated underneath the 
25 steam-body together with the fatigued or 
divided steam may pass out towards the 
walls at all sides underneath the steam- 
body. The pyramidal .steam-body 
suspended above the. fuel retains, of 
30 course, in its core, the greatest force, and 
{he air-current around it is gradually 
increased mainly towards the side walls 
and the door-wail. As the height of the 
fuel has to be adapted to the extent of 
35 the lair-draught at the corresponding 
place of the grate, the deflection of the 
air-draught requires an arrangement of 
the fuel which, <as shewn in Figure 1, is 
reduced in hjeight in the longitudinal 
40 direction from the door-wall towards the 
. tube-plate and is in the shape of a wedge 
and in the shape of a trough from the 
side walls and the door-wall towards the 
middle of the grate, which ttrough 
45 increases in depth towards the tulbe-plate. 
Owing therefore to this .arrangement of 
fuel it is necessary only to stoke the fuel 
along the side -mails and the door-wall 
and at the latter place in a correspond- 
50 ingly increased quantity, whereafter the 
fuel' rolling off from the walls towards the 
middle of the grate is evenly distributed 
over the slopes. On closure of the loco- 
motive regulator the generation of stearn- 
55 body stops. The draught to the fire- 
grate (under-draughty then flows by the 
path of least resistance, that isi to say, 
through the middle of the grate because 
in this position the packed coal layer is 
60 thinnest whilst at the more important 
position for the production of steam, 
namely, on the side walls of the fire-box, 
the burning layer is packed much higher 
by the packing, or aggregation of the eoa.1 
65 layer above the grate and therefore in 



this position the under-draught cannot 
pass through. The firse therefore at this 
position is not spent and the burning 
layer does not increase at this position 
or only slightly. The burning layer on 70 
the side walls on long standing of the 
locomotive, does not increase accordingly 
and does not develop a high temperature! 
so that an increase of the boiler pressure 
and blow off of the boiler safety valve is 75 
avoided. 

In consequence of this arrangement of 
the fuel, necessitated by the suspended 
pyramidal steam-body, the greatest part 
of the fuel burns near the side-wall and 80 
near the door-wall where it is more effi- 
ciently utilised while, in the triangular 
surface in the longitudinal middle of the 
grate (illustrated in Figure 2) not much 
fuel is burnt near the tube-plate because 85 
at that plaeei the same cannot 'he utilised 
as efficiently. 

All th,& aforesaid advantages can only 
be obtained if the direction -lines 1, 2 and 
3 to 12 from the perforated nozzle of the 90 
steam-distributor D are arranged as 
shewn in Figures 2 and 3 so as to meet 
the layer of burning material over a plane 
surface which 'extends from corner to 
corner of the tube-plate 1 and 3, Figure 95 
2, in a single-door boiler, or an area 
extending from cornier to corner of the 
grate bars 1, 3, 7, 9 (Figure 3) in a multi- 
door boiler and if the said lines in both 
oasieis constantly [converge towards the 100 
middle of the door and terminate' 
between the door-wall and tuhe-plata, 
and also if the perforations in the nozzle 
of the steam-distributor are arranged as 
in Figures 4 and 5. 105 

The present invention is not limited to 
locomotive bolters only, but may be 
applied to * any kind of steam-boiler 
furnaees. 

It may 'be necessary to increase the 110 
■combustion, e.g. to still further increase 
the boiler-output. In order to attain this 
object a supplementary group of one or 
more than one nozzle-hole is arranged in 
the steam-distributing device as in 115 
Figure 11 wherein two additional holes 
46 1 , 47 l are shewn, whose lines of direc- 
tion, as 46 and 47 in Figure 1, are 
directed towards the discharge of the 
heating gases from the furnace, for 120 
example, over the fuel-arch (or fire-bridge 
in stationary boilers. The generated 
supplementary steam-body drives the 
gases in front of it and increases the 
effect of the air-draught. 125 

The full effect of a. steam-distributing 
device arranged in the furnace is possible 
only if the central plane of the generated 
steam-body is disposed exactly vertical 
and is directed exactly against the 130 
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middle of the tube-plate so that th© heat- 
ing gases rise uniformly distributed at 
• both sides of the generated steam-body. 
The exact adjustment of the sfceam-dis- 
5 trihuting device is effected by the -follow- 
ing neiv arrangement which is shewn in 
Figure 7. 

- A pipe- 14, in the construction ill-us- 
trated in the shape of a hollow staybolt, 

-10 passes through -the boiler-wall above; the 
top of the door-opening. An elbow tube 
15 is rotatably mounbed and aiso adapted 

- to be fixed to this pipe, the -outside end 
of the- -said kibe 15 being secured to the 

-15 casing 13 which is connected -to the 
steam-sup 1 i e u\ means of a eup- 

- shaped nut 16. The branch of the 
; elbow tuba extending into the . inferior 
of the furnace, is directed towards the, 

20 : grate and is of ia length necessary for the 
height at which the steam-distributing 
device is situated. . The sfceam-aisMbuf- 
ing device is screwed to the end of the 
elbow tube. ; In order to exactly adjust 
25 the steanvdistributing device in the hon- 
'zontal and vertical directions, the- elbow 
tube is composed of two branch -pipes 15 
; and 32, which -are screwed to a "quai'tor 
bend 80 and thus are rotatable and can 
•30 he fixed in .the adjusted, position by 
means of nuts 31. They elbow tube can 
-he removed or pulled out from the inside 
"by ranovi th enj shape I nut 16. A 
et-scre 27 an nged t the outside and 
'85 adapted to engage in a recess in -Hie.. elbow 
'tube ah- 5 1 i ■ m the same 

-position. The" elbow tube .15 .may he- in 
one piece in which cose an Adjusting 
~, collar 26 . is arranged .at the outsido- on 
"40 the hollow stayholt • and is preferably 
fixed bv a clamping cr n 28. This 
; adjusting .collar -"carries the set-screw 27. 
In ordei to cormot 1 positioi 1 1 
tributing device the set-screw. 27 is lifted 
45 -and tin m justing sollm is rotated on 
;fhe Jioll 1 - i' bull v V An the set- 
screw 27 a , well ; 3 the a e-ular tube-. are 
- also rotated The ste.mu-distributing 
device ~D can be placed into the proper 
*50 position xi b i m h r ihe ehW tube 
' by - loosening the dock-nut 31." 

It 7 is of .„ad vantage, to '.deflect the 
;in-mshing _ air . in the. direction^ of the 
, — . -steam-body in .case the door is open." An 
55 easily removable guide plate L of novel 
construe! >n i ! l ! ' ted in Figures 7 
and 10. "serves U ati in this object. A 
"double i- provider! at i i^ top side 

„_ of the guide-plate and. at the lower part 
T50 J;hes&_.eyes are enlarged to such ah extent 
that they can be pushed, over the beads 
-34 of the supportinET. screw which is 
crei ed into the boiler-wall, when i ] • 
the suide-p 1 «fe is pulled downward _and 
63 is fixed by the heads of the supportinsr 



-screws which engage with wedge-shaped 
strips 41 arranged at the side of the 
openings. . 

- Figure 9 shews a general arrangement 
of means which serve to-cool the steam -70 
distributing device D, only a very small 
-quantity of- steiam being necessary to effect 
■this object. - The details of the necessary 
-parts of Figure 9 are shewn -in Figures 6 
-and 8. The casing 13 hereinbefore 75 
.described is 1 connected to thei steam chest 
34 by means of a fitting $>5 as. for 
example, by means of a pipe- 17. - The 
fitting -35 .is provided with- a passage 36 
and theoasing 13 is provided with inter- 580 
"eoinmunie iting pas 38 anrt 39, the 

passage 30 being < >n idtjablv larger than 
"the passage. 39. In the interior of the 
-fitting- 35 -is a depositing chamber 44 
with which the passage 36 'communicates, 85 
the. said chamber being elosahle by means 
of a cap-nut 37 which can be removed 
from time to time for cleaning purposes. 
The steam required for. cooling- purposes 
passes from the steam chest "34- through -90 
the passage. 36 and "into the depositing 
"chamber 44 and. from thence through the 
!pipe 17 to the casing 13 and through the 
^passage 38 therein aM from thence 
through the 'passage 39, openings 42 s t-ube -95 
15, bend. 30 and tube 32 to the steam dis- 
tributing device. D. The passage. 39 for 
. the entry pf the. co ling steam ink the. 
easing 13 cannot become choked and per- 
mits at all 'times of a minimum supply I&0 
/of cooling steam to the steam . distribut- 
ing d i 1) o i p> nt. < I* (in 
jShewof. In Figure 9, 45 Is the furnace 
.door,. 46 is the boiler shell and 47 a 
handle for operating the furna • door. 105 

.--' Having '-now particularly- described an d 
; ascertained the -nature. Of "my said- -inven- 
tion and- "in what manner the same is 
.±o. be; "performed. -I- declare that what -I - r 

claim- is: - — - : - - — = -= " ■— 110 

"1 In a st i i b ) I i li i i in which 
steam-jetsT are 1 blowu from the top of the 
door opening onto' the fuel, the provision 
-of" a. steam-distributing device furnished " 
{with, nozzle-shaped openings which " are 115 

u- jnged in eh n nu i that their 
"lines : 6f direction nm'fonrvly rlirerg." from 
" the' top "arid "laterally and do not intersect 
"each other., so "that they meet the fuel- '-- 
surface ill a plane extending from one 120 
-comer. to the other corner of the tube- 
plate (opposite .wall in" ease of ordi)i;iry 
^ooTIers and grate-ai u tin >:>«t <f a 
"boiler with a number of doors') and are 
tatduilh ird i ( i 1 i ( iddle of 125 
the; furnace-door and terminate between 
"the tube-plate, and door-wall, the nozzle- 
shaped openings in the steam-distribut- 
ing- device being distributed over a snr- ""-' 
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face which is symmetrically reduced 
towards the bottom of the said device. 

2. A steam-boiler-furnace as claimed in 
Claim 1 in which the nozzle-shaped open- 
ings in the steam-distributing device are 
disposed in horizontal rows and from 
the top to the bottom the number of 
openings in each row is reduced by one 
hole, the openings of the one row being- 
staggered with respect to the openings in 
the adjacent upper and lower rows and 
are so directed that the lines of direc- 
tion of the top row meet the fuel surface 
near the tube-plate (opposite wall) -and 

i the lines of direction of the. bottom row 
between the tulbe-plate and the door-wall. 

3. A steam-boiler-furnace as claimed 
in Claim 2 in which the outer nozzle- 
shaped openings of the steam-distribut- 

I ing device arei arranged according to an 
inverted isosceles triangle having the 
basei horizontal. 

4. A steam-boiler-furnace as claimed in 
Claims 1 to 3, wherein a supplementary 

! group of one or more than onei nozzfe- 
shaped opening is provided above the 
group of nozzle-shaped openings produc- 
ing the steam-body, which opening or 
openings is or are disposed above the first 

) group and whose lines of direction extend 
in the direction of the outlet of the hot 
gases or above thei fire-arch or fire-bridge. 

5. A steam-boiler-furnace in accordance 
with Claim 1, wherein the steiam-distri- 

5 buting device is secured to that branch 
of an elbow tube which is directed 
towards the grate, the said tube being 
rotatably mounted on and also adapted 
to Ibe fixed in a tubular member passing 

9 through the boiler-wall above the open- 
ing of the door and at the outside thereof, 
the said elbow tube being connected to 
the steam-supply of thei steam-distribut- 
ing deviae. 

5 6. A steam-boiler-furnace as claimed in 
Claim 5 in which the branches of the 
elbow tube are secured to a quarter bend 
which establishes communication between 
the said branches. 

0 7. A steam-boiler-furnace as claimed in 
Claim 5 wherein the tubular member 
passing through the boiler-wall is pro- 



vided at the outside wifth an .adjusting 
collar which] ran be fixed by means of >a 
clamping-screw and further is furnished 55 
with a set-screw for fixing the elbow tube 
in the tubular member. 

8. A steam-boiler-furnace as claimed in 
Claim 1 wherein thei steam-distributing 
device is in communication with the 60 
steam-chest -and the auxiliary blower of 

a locomotive by means of pipe-lines in 
which valves rest on valve seats, so that 
the steam can flow only towards the said 
device and whereby the lift of the valves 65 
can be adjusted 'by regulating screws, 
the downward movement of which latter 
is limited to a predetermined minimum. 

9. A steam-boiler-furnace as claimed in 
Claim 1 or in Claims 1 to 6, wherein a 70 
guide plate having upwardly extending 
eyes is provided above the door-opening, 
the said eyes being pushed over headed 
screws- and having enlarged lower ends 

to permit the. eyes to be pushed over the 75 
heads; of the said screws, the said heads 
being clamped in position 'by means of 
laterally disposed, downwardly inclined 
wedge-shaped strips. 

10. A steam-boiler-furnace in .accord- 80 
anice with Claim 1, wherein the steam 
chest is provided with a fitment in com- 
munication with the casing through 
which steam is supplied to the steam dis- 
tributor, the said fitment being provided 85 
with a passage^ which admits of more 
than the quantity of steam required for 
cooling the steam distributor passing to 
the said casing which is provided with 

a restricted passage in. order to permit at 90 
all times of a minimum supply of steam 
to the steam distributor so as to present 
overheating thereof. 

11. A steam-boiler-fumace constructed 
arranged and adapted to operate substan- 95 
tially as hereinbefore described . with 
reference to the example illustrated by 
the accompanying drawing. 

Dated this 7th dav of October, 1924. 
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